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A Study on the Effect of De-NOx Device on GHG Emissions
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Abstract

As increase the number of vehicles, the issue of greenhouse gas that was emitted by them became important. As a result,
greenhouse gas (GHG) regulations are being strengthened and efforts are being actively made to reduce greenhouse gas emis-
sions in the automotive industry. In the other hand, regulations for harmful emission of vehicles have been reinforced by step.
Especially, the lastly applied step, so called Euro 6, not only decreased NOx limit down to half of Euro 5 but also introduced
real driving emission limit for NOx and PN. It is a challenge for manufacturers to meet the recent GHG regulation as well
as the latest emission regulation. To overcome these regulations a De-NOx after-treatment system is being applied to diesel
vehicles that are known emitting the lowest GHG among conventional internal combustion engines. At the time of the intro-
duction of Euro 6 emission standard in Korea, in the domestic fuel economy certification test, some diesel vehicles emitted
more CH4 than Euro 5 vehicles. As a result, it was confirmed that LNT-equipped vehicles emitted a high level CH4 and the
level exceeded the US emission standard. In order to determine the reason, various prior literature was investigated. However,
it was difficult to find a detailed study on the methane increase with LNT. In this paper, to determine whether the charac-
teristics of vehicles equipped with LNT the affects the above issue and other greenhouse gases, 6 passenger cars were tested
on several emission test modes and ambient temperatures with a environment chamber chassis dynamometer. 2 cars of these
were equipped with LNT only, other 2 cars had SCR only, and LNT + SCR were applied to remaining 2 cars. The test result
shown that the vehicles equipped with LNT emitted more CH4 than the vehicles with SCR only. Also, CHs tended to
increase as the higher acceleration of the test mode. However, as the test temperature decreases, CH4 tended to decreased.
CO, was not affected by kinds of De-NOx device but characteristic of the test modes.
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Table 1 Spec. of test vehicles
o Vehicle A B C D E F
Engine CRDI VGT CRDI VGT CRDI VGT CRDI VGT | CRDI VGT CRDI VGT
Displacement (cc) 2,199 2,199 2,959 2,143 2,199 1,955
Max. Power (ps/rpm) 202/3,800 202/3,800 260/3,800 170/3,000 220/3,800 190/4,000
Max. Torque (kg'm/rpm) |45/1,750~2,750| 45/1,750~2,750 |57.1/1,500~2,300 40.8/1,400 |45/1,750~2,750 | 40.8/1,750~2,500
DeNOx device LNT LNT SCR SCR LNT+SCR LNT+SCR
Curb weight (kg) 1,691 2,138 2,170 1,950 1,785 2,170
Regulation Euro 6a Euro 6a Euro 6b Euro 6b Euro 6d temp. | Euro 6d temp.
Odometer distance (km)| < 17,000 < 35,000 < 13,000 < 15,000 < 12,000 < 21,000
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Table 2 Spec. of Chassis Dynamometer

Single Roll
(48inch MIM type)

Roll type & diameter

Simulated vehicle weight 454~5400 kg
Electric motor absorber type AC IGBT Vector
Max. speed 200 km/h
Registration of actual speed value| +0.01% km/h
Registration of actual tractive +0.1% F.S.
force value (F.S.: 5870N)

Measurement of driving distance Encoder type

63000CFM

Max. flow rate of cooling fan
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Fig. 1 Vehicle speed schedule of each test mode
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Table 3 Spec. of emission analyzer
Range .
Emission Method Linearity and repeatability
Min. Max.
HC H.FID 0~10 ppmC 0~500 ppmC
CcO 0~10 ppm 0~2500 ppm
o NPIR 0~1l:/lo o~16;p Within
’ ° ’ +2% of full scale
NOx CLD 0~10 ppm 0~500 ppm
CH,4 GC-FID 0~10 ppm 0~50 ppm
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Table 4 Feature comparison by test mode
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Mode Mode characteristic Mﬁ;{pﬁ/c:)el. Tes;oée)m p- Cold start
FTP-75 (Cold FTP) City 53 2545 (-7) O
HWFET Highway 52 25+5 X
Uso06 extra high speed & accel. 13.6 25+5 X
SCo03 Hot temp. & A/C on 8.2 35 R.H.40% x
NEDC Urban/Extra urban 3.7 2545 O
WLTC Low/Medium/High/Extra high speed 7.1 23+5 O
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Fig. 5 CH4 emission on several test modes
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